Student Worksheet LSM 9.3-5

Predicting Redox Reactions, Extra Exercises

For each of the following questions, use the five-step method outlined in Nelson
Chemistry 12 on page 682 to predict and communicate the most likely redox reac-
tion, and use the spontaneity rule to predict whether the reaction will occur spon-
taneously.

1. An aqueous solution of potassium permanganate was reacted with an acidic
solution of sodium bromide and an orange-brown substance was formed.

2. A strip of silver metal is placed in a solution of aqueous nickel(IT}) chloride,

3. Liquid mercury is mixed with a paste of acidic manganese(IV) oxide.

4. Hydrogen peroxide and silver nitrate are mixed.

(continued)
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5. Potassium metal is placed into some water.

6. In a car battery lead and lead(IV) oxide electrodes are exposed to a sulfuric
acid electrolyte. (Assume that the sulfuric acid ionizes to hydrogen and sulfate
ions.)
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Student Worksheet LSM 9.3-6

Predicting Redox Equations, Extra Exercises, Solution

For each of the following questions, use the five-step method outlined in Nelson
Chemistry 12 on page 682 to predict and communicate the most likely redox reaction,
and use the spontaneity rule to predict whether the reaction will occur spontaneously.

1. An aqueous solution of potassium permanganate was reacted with an acidic
solution of sodium bromide and an orange-brown substance was formed.

OA _—S0A ~ 0A OA OA
+ - + + -
K(aq), MnO, (g H(aq), Na{aq), Br(aq), H,0,
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2[MnO, aq)+8H +5e7 — Mn +4H0(1)]
S[ZBr(aq) — Bry +Ze]

spont.

= -+ =
2MnO,, + 16 H, ) + 10Br, ) — 5Bry, + 2MnZ ) + 8H,0(

2. A strip of silver metal is placed in a solution of aqueous mckel(ﬂ) chloride.
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Nl(aq) +2e — I\'l(s)
.2 Agy — 2 Ag(':q) +2e”

nen-spont.
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3. Liquid mercury is mixed with a paste of acidic manganese(IV) oxide.
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4
MnO,, + 4Hg,, + Hg, — Hgg oy Mn y + 2H,0,

2(s)
4. Hydrogen peroxide and silver nitrate are mlxed.

SOA 0A
H.05.q0 ABagr NOsagy H,0(,
SRA RA

2 Ag?aq) +2e — 2Ag(5)

+ o
HZOZ(aq) — Oz(g) + 2 H(aq} +2e
¥ spont. M
Hzo?_(aq) + 2Ag(aq) —> Ag(s} + Oz(g) + ZH(aq)

(continued)
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5. Potassium metal is placed into some water.

SOA
Kp H0q
SRA RA

2H,0(, + 2¢7 = Hy, +20Hg,
2K — 2K}, +2e

spont.

+
2Ky + 2H05 = Hyg + 2K

g T 20Hg,

. In a car battery lead and lead(IV) oxide electrodes are exposed to a sulfuric

acid electrolyte. (Assume that the sulfuric acid ionizes to hydrogen and sulfate

ions.)

mo‘\\ 0A
Pbiy 5075 PhO.. HE .. H0,
RAKSRA) aq)’ (s) (ag) i m

PbO,, + SO0, +4HY , +2e” — PbSO,, +2H,0,
2— -
Pb, + so sty —> PbSO +2e

spont.

Pby, + PbO,, + 4H[, +250L, — 2PbSO,, + 2H,0(
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